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ABSTRACT
Crustal Evolution Education Project (CEEP) modul
were des1gned to: (1) prov1de students with the methods an resu%*s
of continuing 1nvest1gat1ons into the composition, h1s ory, and
processes of the earth's crust and the application of this knowledge
to man's activities and (2) to be used by teachers with little or no
1 previous background in the modern theories of sea- floorsspread1ng,
continental drift, and plate tectonics. Each module consists of two
booklets: a teacher s .guide and student 1nvest1gat1on. The teacher's
gu1de\conta1ns all of the information present in the student
investigation booklet as well as: (1) a general introduction; (2) =
, prerequisite student background; (3) objectives; (4) list of required
materials; (5) background information; (6) suggested approach; (7)
procedure, including number of 45-minute class periods required; (8)
summary questions (with answers); (9) extension activities; and (10)
list of references. In this 2-period,module, students study
earthquake depth and distribution patterns around the world and the
relationship between earthquakes and various types of piate” -

/ boundaries. The activities require obserwational, recording,
plotting, and inferepce-making skills and serve as ap introduction to
plate tectpnic theory or as a follow-up ach@v1ty after a unit on
earthquakes. (Author/JN) () .
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NAGT Crustal Evolution Education Project . .

Welcome to the exciting world of current research
nto tne composibion history and processes of the
eart1's crust and the application of this knowledge
tu man s activites The earth scienves are
rarrently experiencing a dramatic revolution in
sar anderstand:ng of the way in which the earth
CEEP modules are designed to bring into
- assronm the methods and results of these
22 v anganvesuigations The Crustal Evolution
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& Laloo Project pegan work in 1974 under
o - rsprles of the National Association of
G= 395y Teacners CEEP matenals have been,
tevelgped ty t2ams of science educators | | .
N 73557307 12achirs ang scientists Prior to
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Edward C. Stoever, Jr., Pro;ect Director

Teachers and students alike have a unique
opportunity through CEEP modules to $hare in the
unfolding of these educationally important and
exciting advances CEEP modules are designed
1o provide students with appealing firsthand
investigative experiences with concepts which are
at or close 1o the frontiers of scientifig inquiry into
plate tectomcs Furthermore the CEEP modules
are designed 10 be used by teachers with littte'or
N3 previcus background in the modern theortes
of sea-floor spreading continental dnft and plate
tectonics
We know that you witt enjoy using CEEP
modulas i your tlassroof Read on and be
precared 1o expunence a renewed enthusiasm for
teaching as Yoo Warn more about the hiving earth
sther CEEP mpdules

romog o grd
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-
ar/rg guantities according to the methog of
presentation Reada over the mocule before

screduling s use in ¢lass and refer to the hat of
MATERIALS im the module
Eacr.mad.ie 1s individual and self-contained in
caﬂtevt put so™e are divided into twOo Or more
nafts for convenience Phe recommended iength
2t f)r eacn module 1sindicated Some modules
reQuire preregquisite knowledge of some aspects . 1

~% hasic earth science this s noted in the
Teacners Guige T




' Earthquakes And S
Plate Boundaries - -

INTRODUCTION ==

_ In this activily, the’student studies earthquake
depth and d\tribution patterns around the world
and the relationship between earthquakes and
various types of plate-boundaries. It {s an
exercise invol¥ing obsérvation, recording, plotting -
and inference-making based on observation.
It should be useful as an introduction to plate
tectonic fheory, or as a follow-up activity after
a unit on earthquakes.

Why do earthquakes océur where they do” -
What causes earthquakes? Are earthquakes
- related to any earth structyres? The earth’s outer
shell’of rock s believed to be made up of a -
number of rigid plates, called lithospheric plates,
which are from 80 km to 160 km thick The »
- plates are made up of the two upper‘rock zones
of the earth, the crust and the upper portion of
s the mantle (Figure 1). Some plates include only .
oceanic crust. Other plates include both oceanic 4
and the hghter continental crust. These plates
ride on a zcne 1n the mantle where the rock Is
almost melted and therefore not rigid An
example to hetp you picture this would be a block
ot wood floatmg in a bowl of honey.

It this acztwrty you wilf find out that different
patterns of earthquakes and topography are
related to different kinds of plate boundaries

PREREQUISITE. STUDENT BACKGROUND - -

Although this activity is intended to sefve as

: an early introduction to the concept of Ilthospheric
plates, you should provide some background
knowledge of earthquakes and how epicenters
are located. Activities similar to Investigation
16-4 in Investigating the earth (3rd ed., 1978)
would provide helpful background material in
understanding how time-travel curves are
used in locating the epicenter of an ©
earthquake: ~ . N Nt

\n
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After you have completed this activity, you should
be able to: .

1. Explain the methdd . used to tlnd the location
and depth of earthquakes on the Worid -
-Seismicity Map. - . .
2. Explain the relationship”between earthquakes

and plafe boundarges

3. Make a graph showmg the dtstrtbut:on of
earthquake depths near a coa§t given the’, - ¥
l&cation and depth of earthﬂquak.es,; ’
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Figure 1 The ngid lithospheriC plates and their
relat:onshtp to the outer rock zones of the
earth (Thickness of zones not to scale )
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4. Describe the distribution of earthquake
depths in an area where contmental and oceanic
plgles colhde \

5. D‘escrrbe the relattonshlp between earth—
quakes and major geographic features in

South Amertca T

6. Interpret data to identify the type of piate
‘boundary tn a.given area
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Earthquakes And S
Plate Boundaries - -

INTRODUCTION sz

_In this activity, the’ student studies earthquake
depth and distribution patterns around the world
and the relatlonshlp between earthquakes and
various types-of plate'-boundaries. It jg an
exercise invol¥ing obsérvation, recording, plotting -
and Inference-making based on observation,
It should be useful as an introduction to plate
tectonic ftheory, or as a follow-up activity after
a unit on earthquakes.
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Why do earthquakes océur where they do? -
What causes earthquakes? Are earthquakes
related to any earth structyres? The earth’s outer
shell’of rock 1s believed to be made up of a -
number of rigid plates, called lithospherlc plates,
which are from 80 km to 160 km thick The a
- plates are made up of the two upper'rock zones
of the earth, the crust and the upper portion of _
the mantle (Figure 1) Some plates include only _
oceanic crust. Other plates include both oceanic &=
and the highter continental crust. These plates
ride on a zene in the mantle where the rock is
almost melted and therefore not rigid An
example to hetp you picture this would be a btock
ot wood floatmg in a bowl of honey

It this acztwrty you wilf find out that different
patterns of earthquakes and topography are
related to different kinds of plate boundaries

PREREQUISITE, STUDENT BACKGROUND - -

Although this activity is intended to sefve as

an early introduction to the concept of lithospherlc
plates, you should provide some hackground
knowledge of earthquakes and how eplcenters
are located. Activitles similar to Investigation

16-4 in Investigating the earth (3rd ed., 1978)
would provide helpful background material in

understanding how time-travel curves are -
used In locating the eblcenter ofan*
earthquake: | . N "

OBJECT‘VES w‘%ﬁ%ﬁ;a—; -‘*““_‘g—‘ﬁ.;fg; =

After you have completed this activity, you should
be able to: .

1. Explain the method, used to flnd the location
and depth of earthquakes on the World -
Seismicity Map. o -

2. Explain the relationship”between earthquakes
and plate boundartes

3. Make a graph showmg the dlstnbutlon of
earthquake depths near a coa§t given the', - A 4
t&catron and depth of eart.h‘quattes‘; ’
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Figure 1 The ngid lithospheriC plates and their
relatronshnp to the outer rock zones of the
earth (Thickness of zones not to scale )
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4. Describe the distribution of earthquake
depths In an area where contmental .and oceanic
plgtes colhide \

5. D‘escrrbe the relatronshlp between earth-
quakes and major geographic features n

South Amerrca .

6. Interpret data to identify the type of ptate
‘boundary tn a.given area
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World Seismlclty Map (obmplled by Arthur

Tarr), United States Geological Survey, 1200 ’ )
S. Eads Street, Arlingfon, VA 22202, one for each /
group of four students, or several per classroom.
Map, The Physrcal World, National Geographic

Society, Educational Services, Department

79, Wash"\ngton, D.C. 20036—one for classroom

Colored pencils—for each student Ty

BACKGROUND INFORMATION e

B T T ;_;~ - e T EEEFET
™

The earth's surface is composed of seven major Study of these plate boundaries shows that

plates which are about 80 km to 16G km thick. o spreading boundaries are under tension, transform
These rigid plates are made up of the lighter - boundaries show lateral or sliding motion and
rocks which form the earth's crust and denser convergent and subduction boundaries are

rocks of the uppermost portion of the mantle. The, under compression. v

crust and upper mantle are called the lithosphere.
The plates of the lithosphere ride on a less

rigid layer of rock, deeper in the mantle, called
the asthenosphere. Rock in the asthenosphere is
almost at its melting point and therefore has
some plastic,properties. The plates ride like L L
giant rafts on the asthenosphere. *

Sea tevel

Along these major plate bour;%es a grea’t deal

of geologic activity takes pla reat stresses .
build up in these zones as oné™plale edge presses
against another. Eventually the stress becomes

too great and the plates move against each / -

‘other, causing an earthquake. See Figures / \ el

'3, 4 and 5. Khowledge of where earthqualiis

occur can heflp identify the location and types  * Figure 2 Plates may meve apart from one

of boundaries of the major plates of the earth. another MagrPa rises upward Into mid-ocean
’ ridge

Although it may now seem rather simple to
draw a line through earthquake epicenters, the
earthquake information required to detfine

the nature;of plate boundaries took many years
of careful [ecqrd keeping. ,

Seyeral ma]or=types of plate boundaries are <
hypothesized:

1. Spreading boundaries where the lithosphere
is moving apart, as along the oceanic ridges

(Figure 2).
2. Transform boundaries where plates are sliding
past each other (Figure.3). . ,

3. Boundarles of convergence where plates
collide, causing buckling and upthrusting of »
the crustal plates (Figure 4).

4. Boundaries of subducfion where plates having / ) '
contjnental crust collide with plates having_ Rt Nt Y )

oceanic crust, causing the leadlng edge of 1 —7
the plate with oceanic crust td be thrust under the Figure 3 Plates may move past one another
leading edge of the one with continental crust One block of crust is transparent to show logcation

(Figure 5). . of earthquakes (foci) ' .




Figure 4 Plates with cogtinental crust may
collide with one another,

1
. [

Figure 5 A plate with oceanic crust may collide
with a plate with continental crust Magma
rnises upward into mountains
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Earthquake depths vary depending on the type

of plate boundary:

1. Along spreading boundaries earthquakes

are shallow. .

2. Where plates shde past each other (as along
the San Andreas Fault), earthquakés are shallow.
3. Where plates are colliding, most earthquakes
are shallow, some are of intermediate depth

and, occasionally, deep ones occul.

A very clear pattern of earthquakes, ranging from
shallow to deep, is found where plates bearing
oceanic crust collide with plates beating
continental crust. These earthquakes mark the
subduction zone of the descending plate which
contains the denser oceanic crust. The oceanic
crust that is being pushed (subducted) down into
the mantle descends at an angie of from 30°

to nearly 90, (usually about 457).

By plotting the depth of tocus of earthquakes
where continental crust and oceanic crust

are colliding, students will be better able to
understand the contact made by the crustal plate
which is plunging down into the mantie.

The Peru-Chile trench is viewed by earth ¢
scientists as a classic ocean floor trench caused
by a colliding of the Nazca ahd American plates.
Similar trenches, which ring the Pacitic Ocean -
basin. form the deegest surface features on earth
and are frequently associated with earthquakes
and volcanic activity.

SUGGESTED APPROACH - -~ = =

Students should work in groups of tour, with
each group having the World Seismicity Map
and a map showing major features of the ocean
basins, such as The Physical World map.
"Although less desifable, students could refer

to maps posted around the room it enough maps

* are not available for each group. Up to a third

World Seismicity Map before thg questions

of a class period will be requirfg for studying the
can be answered.

Discuss the*World Seismicity Map with the
students before they begin work, so they will be
familiar with the symbols and will know what

type of information is found on the map.

Make sure students understand the four types

of plate boundaries. Otherwise, little can be
learned from the rest of the activity. Do not spend
a great deal of time going over the details and
interpretations of the seismicity map with

the entire class. Answers to the questions are

\ best handled in the small group settings.

4 !
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You should plan on one to two 45-minute class
periods for the compietion of this activity,
depending upon the abillty and previous back-.
ground of students. Itjs suggested that the
students’progressrand answers to the questions
be evaluated while they are working in groups. *

The profile that students develop does not hald
for all ocean trenches. In some places, the ~
deeper foci form'a steeper slope than the
shallower foci, suggesting that the crustal plate
may become contorted after ‘passang into

the asthenosphere.

[

PROCEDURE . |

In the first part of this activity, each group

of students will work with a copy of the Worl‘d
Seismicity Map. Interpretation of the map’s -
notation and the pattern of earthquake distribu-
tion are primary objectives of this part' of

the aotivity.

Key words: oceanic crust, continental crust,
mantle, lithospheric plates, epiceriter, focus ~ -

Time required: two 45-minute periods '
Materials colored pencils, World Seismicity Map,
The Physical World map

e

A great deal of action*akes place along adjacent
piate boundaries Large forces build up as

one plate movgs with respect to another When
the force becomes too great. the rocks move
against each other, caysing an earthquake
Different types of movdment of adjacent piates
may occur Plate boundaries are the sites of
much earthquake activi 7 .Both-the pattern of
earthquake distriblition and major topographic
features are distinctive of the type of plate
boundaries and motion (see Figures 2, 3, 4, and 5)

Look at a copy of the World Seismicity Map

Note Please do not mark on this map Other
students must use 1t Before proceeding, carefully
read the box on the map entitled

‘EXPLANATION " . .

1. The dots on this map represent earthquakes
that occurred over a period of time of _nine
years and _six manths

2. Large earthquakes are represented by
circles , smailer earthquakes by dots

The focus of an earthquake is the point within
the earth where an earthquake actually occurs
The eplcenter of an earthquake is the point on
the learth’s surface'which lies directly, above
the focus. See Figure 6

3. Which of these two points s represented by
the location of the dots on the map shbwmg .
earthquakes’)

The epicenter locations

-
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Figure 6 Focus and epicenter of earthquake

. 4. On the map. what coior is used to indicate

. earthquakes of

a a shaliow focué*(O-?O km)? red
b an intermediate focus (71-300 km)? _green
¢ a deep focus (301-700 km)? _blue

Scientists.believe that;"AZOne,s of freguent
earthquake activity are the result of movements
along plate boundaries M?any ‘of the earth's
surface features are associated with plate
boundaries See whe;e the locations of epicenters
are located oh the World Seismicity Map Then

. find tb,e’locatmns of ocean ridges and trenches

on The Physical World map
5. List at least tvyo‘major kinds of ocean fioor

- features which'seem to coincide with the location
¢ of major zones of earthquake activity

-

Deep sea trenches and mid-ocean ridges

6, Where do /nost of the earthquakes occur in
South Ameniéa?

On the"western coast in the countrles of Peru
and Chilg.

List one kind of continental feature which seems
ta be related to frequent earthquakes

* mountains
n e
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.
Data in Tabie 1 show the idcation and depth of - , Tabie 1 ‘
earthquake activity ailong the west coasdof South Location and depth of earthquake focu
America near the Tropic of Capricorn. for piotting on Worksheet .
¥
. 7.*Plot the data on the graph on Worksheet, L;’f'”’" D:p'” D’S;ag?e (km) D;"”’" Depth D’S;agce (km)
. v oint (km) and direction” Point  (kmj) and direction
xsing colored penaiis for each range of depth, No “trom coast No. from coast
as shown on the World Seismicity Map. Thén 50 0" 12 50 100 East

300 100 East 13 300 500 East .
385 450 East 14 485 280 East |
60 80 East 15 660 550 East
125 250 East 16 90 - 90 West
200 70 East 17 520 200 East
690 400 East 18 90 25 West -
25 40 West + 19 440 600 East -
500 700 East 20 %O 660 East
515 385 East 21 0 100 West
380 340 East 22 75 100 West

answer the questions \A(hich foliow.

»
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Tropic of Capricorn Tropic of Capnicorn

100
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e - 200
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Depth in kilometers
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West 100 0 100 .200 300 400 500 600 700 East
Q . .
E lCAnS‘wer Sheet Distance west or east of coast in kilometers 8!
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8, Describe the relationship between the location -
« ~of the epicenters (east or west) and the depth

of focus of earthquakes along the coast of South

America, as shown by.your graph ¢

The earthquakes are shallow near the coastline
(focus less than 70 km). Going eastward toward
the-center of the.continent, the earthquake -
foci become deeper™”

9. Descnb_é"the type of plate bo’undary which
you thirtk is present along the west coast of South
America

The type of boundary along the west coast ot

South Amgrica is thought to be a subduction
undary, i.e., where a plate having ‘oceanic crust

. Zsocom&ing with & plate’having continental crust.

ote. The student graph is representative df

the boundary, and students should be cautioned

that it is probably better thought of as

‘a zone than as a line.

-~

Follow the zone of earthquake activity, from
South America northward past Central Amenga,
"~ as shown on the World Seismicity Map.

SUMMARY QUESTIONS -

1. From what you have learned in thisfactivity,
draw a cross section of what you think the profile
. of the continent and ocean plate boundary
might-look like along the west coast of South
America (Hint look at Figures 2, 3, 4, and 5)
On this sketch, show and label the location of the
deep Chile-Perutrench and the voicanic mountains
(the Andes) s
Based upon their investigation in this"activity,
students should be able to sketch something
similar to this diagram.

2. In what way 1s the plate boundary along the
.coast of California different from the plate
boundary along the west coast of South America?

The distribution of earthquake foci along the
coast of California suggests a vertical plate
boundary similar to that shown either in<Figure

2 or in Figure 3. Since the California earthquake
zone is bounded on one side by continental crust,
this boundary is best represented as the type
shown in Figure 3.

On the other hand, the plate boundary along the
west coast of South America is a collision-type
boundary similar to that shown in Figure 5. Thi

is evident from the existence of an oceanie .
trench and a zone-of earthquake foci Inclined
downward under the edge dfithe corifinental
crust.

e

10. Where does the plate boundary appear
to change? ,

By looking at the earthquake activity northward

along the western coastline of South and Central .

America, it is notigeable that the depths of
foci become shallower. Northward from southern
Mexico virtually all the earthquake activity has

.. a shallow focus. It is interpreted that the shallow

focus earthquakes are a result of a change in
the type of the plate boundary.

11. Offer a possible explanation f*h:s change.

In the vicinity of southern Mexico, the plate
boundary along the west coast of South America
and Central America, appears to terminate
against another plate boundary, which can be
traced continuously along the East Pacific Rise
and western margin of North America. This can
be inferred from the distribution of clusters

of earthquake foti. .

A
[

A

Figure A. Sample student diagram of a cross
section of the west coast of South America.

k r
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EXTENSIONS svnessorasmmmamaie

1. What type of plate béundary do you think
would best account for the type of earthquake
activity found in California?

Sliding motion, as would be found along a
transform boundary, could account for the -
earthquake activity in California. (Refer students

to Figure 3.)
. 2. Locate three other areas on the earth’s s_urface

which would most dikely haye plate bou'ndarles
simjlar to the one in South America. Explain

“the Yeason for your choices.

Most of the Pacific Ocean Plate is bordered

by plate boundaries similar to the South American
.boundary. Notable examples are along the ~
‘Aleutian Islands, the islands of Japan, the Mariana
islands, and the Samoa-Tonga-Kermadec Islands
northeast of New Zealand. However, notelhat

in the New Hebrides Islands, west of the

Samoa Islands, the usual pattern is reversed, and
earthquake foci become deeper toward the Pacitic
Ocean basin, rather than away from it. In this
region, the Australian Plate, interpreted to

be moving rapidly northward, is being overridden
by the Pacific Plate, thereby reversing the shallow-
to-deep earthquake focus sequence.

3. Locate three areas on thegarth’s surface
which appear to have boundaries similar to the
kind shown in Figure 2.

Areas along mid-oceanic ridges would jrave
earthquakes similar to the kind shovy
Figure 2’.

4. Locate one area on the earth’s surface which
appears to have boundaries similar. to the kind
shown in Figure 4. . .

The Himalayan mountain range is an example

of an area which has a boundary similar to

the kind shown in Figure 4. Th‘s is an area where
two plates of continental crust are colliding

along a boundary of convergence.

13
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NAGT Crustal Evolution
Education Project Modules

CEEP Modules aré listed here in alphabeucat
order. Each Module 1s designed for use in
the number of ciass periods indicated ‘For
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o Earthquakes And

. INTRODUCTION’ . AN

Why do earthquakes occur where they do?
- What causes earthquakes? Are earthquakes
related to any earth structures? The earth’s outer

shell of rock is believed to be made up of a -

number of rigid plates, called lithéspheric plates,
which are from 80 km to 160 km thick. The
plates ate made up of the two upper rock zones
of the éarth, the crust and the upper portion of
the mantle (Figure 1). Some plates include only
oceanic crust. Othér plates include both oceanic
and the lighter continental crust. These plates
rde onsa zone in the mantie where the rock Is
almost melted and tHerefore not rigid An
example to help you picture this would be a biock
of wood floating 1n a bowl of honey.

In this activity you will find out that different
patterns of earthquakes and topography are’
related to different kinds of plate boundaries

-

4 . o
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OBJECT.IVES e e R L PR e T, hara i

After you have completed this activity, you should
be able to: .

1. Explajn the method uged to find the location -
and depth of earthquakes on the World

Seismicity Map. N

2. Explain the relationship between earthquakes

and plate boundaries

3. Make a graph showing the distribution of
earthquake gepths near a coast, given the ’
location and depth of earthquakes.
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“Figure 1 The ngid lithospheric plates and their
ri'auonsh:p to the outer rock zones of the
h. (Thickness of zones not to scale.)
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4. Descriie the distribution of earthquake

depths in an area where continental and oceanic

plates collide.

5. Describe the relationship between earth-

quakes and major geographic features in A
South America T .

6. Interpret data to identify the type of plate .

boundary in a given area. ;
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” PROCEDURE sewassmsesmes... &#ﬁ%ﬁ?ﬁﬁ%ﬁéﬁféz&x«&@ T *
Materials: colored gencifs, World Seismicity Map,

The Physical Wpr/_d‘map - . ' ,

A great deal of action takes place at6ng adjacent
plate boundaries. Large forces build up as
one plate moves with respect to another. When
the force becomes too great, the rocks move
dgainst each other, causing an earthquake
. Different types of movernent of adjacent plates

may occur. Plate boundaries are the-sites of
much earthquake activity. Both the pattern, of

~ earthquake distribution and major topographic
features are dustinctwe‘;'f the type of plate .
boundaries’and motion (see Figures 2, 3, 4, and 5). /

~ b

4

Figure 4. Plates with continental crust may
G e ———————— collide with one another

i

v

LY

Figure 2. Plates may move apart from one™
e

another Magma rises upward into mid-ocean
ndge ) ..

’ N .
’
\ /

Figure 5. A plate with oceanic crust may collide

\ . with a plate with continental crust Magma
\ / PN % rises upward into mountains
€ s 1—\—,-‘—___ < ,

?ntmemal crugt —

J :
/ BT ’ = .

1 Oceanic crust — (lithosphere)

Figuré 3. Plates r‘ag);ymove past one another.

One block of crusiNs transparent to show !oca}ion Upper mantle

of earthquakes (fo
Mantie (asthenosphere) ’
h -
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-on The Phys:cal World map.

RIC

! o :
;.q}k at a copy of the World Seismicity Map.
ote: Please do not mark on this map. Other
students must use it. Before proceeding; carefutly ~
read the'box on the map entitled
“EXPLANATtON " :

1. The dots on thls map repregent earthquakes
that occurred over a period of time of .
years and months. - o

2. Large earthquekes are represented by
, smaller earthqu.atses by

The focus of an earthquake is the point within
the earth where an earthquake actually oecurs.
The epicenter of an earthquake Is the pomt on
the earth's surface which liesdirectly above

the focus. See Figure 6.~ -

~

—_—

3. Which of these two points-is represented by
the location of the dots on the map showing
earthquakes’7

4 On the map, what color is used to indicate
earthquakes of .

a ‘a shallow focus (0-70 km)?
b an intermediate focus (71-300 km)?
c. a deep focus (301-700 km)?

Scientists believe that zones-of frequent
earthquake activity are the resuit of movements
along plate boundaries. Many of the earth’s
surface features are associated with plate
boundaries. See where the-locations of epicenters
are Mcated on the World Setsmicity Map. Then
find the locations of ocean ridges and trenches

N

“5. List at least two major kinds of ocean floor
features which seem to coincide with the location
of major zones of earthquake activity.

7
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l i

Focus -garthquaKe wave t{onts

Figure 6 Focus and epicenter of-earthquake..
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6. Where do most of the earthquakes occur In

South America? ’
f .
- -
. % B
] . @
N 4
. , %
JR
~ .
N | A
List one kind of continental feature which seems .
to be related to frequent earthquakes. | .
)
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Table 1. ~ ]
~ Location and depth of earthquake foci

Data in Table 1 show the location and deéth of
earthquake activity along the west coast of South

Am‘eric!a near the Tropic of Capricorn. for Qlo‘ttlng on Worksheet
. : wwrDatum Depth Distance (km) Datum Depth” Distance (km
¢ 7. Plo .the data on .the graph on Worksheet, Point (krew) and g:rec(t:on) Point (k,'}), and d:recnon)
) using cojored pencils for each range of depth, - No from coast  No, from coast
as shownfon the World-Seismicity Map. Then 1 50 12 50 100 East
o # answer the questions which follow. 2 30 " 13 300 500 East
) 3 385 14 485 280 East
. . : 4,7 60 15 660 %550 East -
5 125 16 90 90 West
v & . <« 6 200 17 520 200 East
' . 7 690 18 90 25 West
R 8 . 25 19 440 600 East
‘9 500 20 640 660 East
) * 10 515 21 50 ' 100 West
¢ iR 380 22 75 100 &est s
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8. 'Describe the relahonship Detween the location
of the epicenters (efst or west) and the depth
- of focus of earthquakes alorlg the coast of South

' * Armerica, as shown by your graph.

S
9. Describe the type of plate boundary which

you think is present along the west coast of South
America

~

»

>

-

Follow the zone of earthquake activity, from
Soutl America northward past Central America,
as shown on the World Seismicity Map.

10. Where does the plate boundary appear
“to change"‘;\ ’ .
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“11. Offer a possible explanation for this change.

SUMMARY ‘QUESTIONS == =< s =

1. Fhom what you have learned in this actvity,
draw across section of what you think the profiie
of the continent and oceé&n piate boundary

might look like along the west coast of South
America (Hint look at Figures 2, 3, 4, and 5)

On this sketch, show and label the location of the

deep Chile-Peru trench and the volcanic mountains
(the Andes) .

%’

’

2. In what way 1s the plate boundary along the
coast of California different from the plate
boundary along the west coast of South America?

|
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EXTENSIONS

1. What type of plate boundary do you think
would best account for the type of earthquake
.. activity found in California?

e
-

2. Locate three other areas on the earth's surface
which would most likely have plate boundaries
similar to the one in"South America Explain

- the reason for your choices

’

ey

=
3
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3. Locate three areas on the earth’s surface

which appear to havé boundaries, similar to the, :
kind shown in Figure 2 '

.

M LR

4. Locate one area on the earth's surface which
appears to have boundaries sinilar to the kind
shown in Figure 4




